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^Abstract: 

RPOSE: To produce a metallic master disk which is excellent in yield 
i reliability by realizing the reduction of a treatment cost and the 
movement in installation environment, equipment area and cycle time in 
.rocess for producing the master disk. t » .«*,..* 

)NSTITUTION: A polishing and washing mechanism is composed by 
>viding this mechanism with an original plate installing means 31 and 
posing a polishing means 32 as well as first washing means 33 and 
;ond washing means 34 around (near) the original plate installing means 
. A polishing treatment and a washing treatment are executed in one 
)cess. 
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>an Patent Office is not responsible for any 
nages caused by the use of this translation. 

"his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



AIMS 

aim ( l] ] In the manufacturing installation of the optical disk which produces the metal original recording of an optical 
k using a glass negative A polish means to perform polish processing which a glass negative is equipped with the 
>ative installation means installation immobilization of the rotation of is enabled, and grinds and carries out flattening 
he front face of the glass negative concerned, The manufacturing installation of the optical disk characterized by 
paring the polish soaping-machine style it comes to allot a washing means to perform washing processing which 
ries out washing removal of the abrasives which remain on the front face of a glass negative to near the above- 
ntioned negative installation means, respectively. . 
aim 2] A washing means is the manufacturing installation of the optical disk according to claim 1 characterized by 
isisting of the 1st washing means which carries out washing removal of the abrasives which remain on the front face 
a glass negative using a scrub roller, and the 2nd washing means which washes the front face of a glass negative with 

upersonic wave. f • ' . , . , 

aim 3] A polish soaping-machine style is the manufacturing installation of the optical disk according to claim 1 
iracterized by presenting polish processing and washing processing with a defect glass negative again if a defect 

;urs in a glass negative. . . 

aim 41 The manufacturing installation of the optical disk according to claim 1 characterized by having the clean 

mel where each process which produces the metal original recording of an optical disk by carrying out sequential 

weyance of the glass negative is performed. . . 

aim 51 The manufacturing installation of the optical disk according to claim 4 characterized by making the inside ot a 

an tunnel bypass and making a first process recur the defect glass negative concerned, without giving degree process 

i defect glass negative. 



•anslation done.] 
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TAILED DESCRIPTION 



;tailed Description of the Invention] 
i01 ] 

dustrial Application] This invention relates to the manufacturing installation of an optical disk which performs the 
ginal recording production process which produces the metal original recording of an optical disk especially using a 
ss negative about the manufacturing installation of an optical disk. 

Scription of the Prior Art] Generally, when producing an optical disk, two or more optical disks are manufactured by 
ising through the original recording production process which produces the metal original recording of an optical disk 
ng a glass negative, and the disk-ized process which reproduces on a predetermined substrate using the metal original 
ording concerned. 

i03] Concretely, the flow is shown in drawing 26 about an original recording production process among the 
nufacture processes of the optical disk in the former. In this.jcas'e, it is;first started from the processing process of a 
ss negative. As an ingredient of this glass negative, with high precision, a flat front face is obtained comparatively 
mly, it is cheap, and what has easy acquisition is desirable, for example, moreover, a soda lime can be considered. 
»04] 'By the way, in advance of this original recording production process, since it is again used for production of 
tal original recording after an original recording production process is completed and metal original recording is 
•duced, the above-mentioned glass negative washes and removes the nickel and the resist which remained on the front 
e of a glass negative, after producing metal original recording first (regeneration process). 

105] Subsequently, in the above-mentioned regeneration process, particle size grinds using the slurry of the cerium 
de which is about 0.5 micrometers as abrasives for flattening of the detailed irregularity formed in removal of 
ixes, such as a drug solution layer of the front face of the glass negative which cannot be removed, and an oxide film, 
i the front face of a glass negative (polishing process). 

106] And the abrasives which remain on the front face of the above-mentioned glass negative are washed using a 
ubber, and after performing ultrasonic cleaning further and drying the glass negative concerned (washing process), 
: thing of the positive type into which the exposure section begins to melt in a developer is applied to the front face of 
lass negative a predetermined photoresist and here (resist spreading process). In order to strengthen adhesion with the 
ss negative of a resist layer at this time, a photoresist is applied, after drying by applying and shaking off adhesion 
nforcing agents (silane coupling agent etc.) on the front face of a glass negative beforehand before applying a 

Dtoresist. . . . 

)07] Subsequently, after heat-treating to the above-mentioned glass negative, attaining stabilization ot the resist layer 
the glass negative front face concerned (baking process), investigating whether a defect consists in the resist layer 
icerned and measuring thickness of a resist layer (defective inspection and resist thickness measurement process), a 
sdetermined latent image is formed using a laser recorder etc. to the resist layer concerned (cutting process). 
)08] Next, a concavo-convex relief pattern is actualized on the resist layer concerned by developing negatives in the 
jve-mentioned resist layer in which the latent image was formed (development process). Generally, the sensibility of 
esist is sharply influenced by many factors, such as the manufacture lot, conditions of spreading and desiccation, 
nperature and humidity, and a developer, and this influences the regenerative signal of an optical disk. Therefore, it is 
sirable by acting as the monitor of the advance of development also including fluctuation of the light exposure at the 
le of latent-image formation to control the termination of development and to absorb the above-mentioned fluctuation 
rtor. .... 

)09] then, electrocasting for imprinting the above-mentioned relief pattern to metal original recording ~ carrying out - 
le conductor of a resist layer front face ~ since-izing is required, using an electroless deposition method, a glass 
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ative is made immersed in a non-elect A. and nickel plating is performed to the A layer front face concerned 
ctroless deposition process). At this timfjhere is the need of aiming at improvement the surface state ot a resist 
sr and promotion of a plating deposit in advance of the electroless deposition process concerned (electroless 

osition head end process). . _ , , 

101 Then use the front face of the conductor-ized resist layer as cathode, make it energize in a nickel sulfamate bath 
nakine nickel into an anode plate, and metal nickel is deposited on a glass negative (electrocasting process). After 
tinuing" electrocasting until metal nickel serves as thickness which is about 0.3mm, by exfoliating the metal nickel 
, concerned from the above-mentioned glass negative, a nickel master is produced and metal original recording (La 
nna) is completed through a mother by imprinting further (La Stampa exfoliation process). Then, production of 
:al [original recording will be again presented with the above-mentioned glass negative after production of metal 
pnal recording like the above. 

!biem(s) to be Solved by the Invention] By the way, in the above-mentioned polishing process the washing means 
• 1st washing means which carries out washing removal of the abrasives which remain on the front face of a glass 
ative using a scrub roller, and 2nd washing means which washes the front face of a glass negative with a supersonic 
,el of 1 or 2 is required in the washing process which are the polish means of 1 , and degree process. Therefore, there 
problem that the tooth space in which the independent processor of 2-3 convenience is installed becomes 
isnensable and the processing time (cycle time) of all processes becomes very long. 

121 Furthermore, in the above-mentioned original recording production process, when a certain poor activity occurs 
ach process, an original recording production process is once stopped by the process which the defect (it is described 
<IG among drawing 26 ) produced, and it reperforms from the first regeneration process again. Therefore, when a 
,r activity occurs in the time of a certain process, the processing in all the processes before already carrying out 
omes invalid, and, also in time, futility will arise also in resource.-. 

131 In this case, since the glass negative which the defect produced is picked out from a processor, it is the present 
tdition which the cure about the fall of the air cleanliness class within the processing means concerned inevitably 
duced in connection with there being many routing counters was needed, and serious problems, such as increase of 
cessing cost and aggravation of work environment, have produced. 

141 Then this invention is proposed in view of this conventional actual condition, realizes compaction of the 
cessing time and an improvement of work environment in an original recording production process, and aims at 
ering the manufacturing installation of the optical disk which makes it possible to manufacture the metal original 
ording excellent in the yield and dependability. 

eSs for Solving the Problem] This invention is aimed at the manufacturing installation of the optical disk which 
•duces the metal original recording of an optical disk using a glass negative in an original recording production 

SSft carries out that the polish soaping-machine style it comes to be allotted to a polish means perform the ; polish 
.cessing which the manufacturing installation of the optical disk concerning this invention is equipped with the 
native installation means the installation immobilization of the rotation of a glass negative of is enabled, and ground 
1 carries out flattening to the front face of the glass negative concerned, and a washing means give the washing 
.cessing carry out waJhing removal in the abrasives which remain to the front face of a glass negative near the above- 
utioned negative installation means, respectively is prepared as the description. 

)171 In this case, it is desirable to constitute from the 1st washing means which carries out washing removal of the 

-asives which remain the above-mentioned washing means on the front face of a glass negative using a scrub roller, 

1 the 2nd washing means which washes the front face of a glass negative with a supersonic wave. 

)1 8] At this time when a defect generates the polish soaping-machine style concerned in a glass negative, it is 

sirable to present polish processing and washing processing with a defect glass negative again. 

)1 9] It can consider making the inside of a clean tunnel bypass and making a first process recur the defect glass 

eative concerned without preparing the clean tunnel where each process which specifically produces the metal 

g £luZX?o?Z Optical disk by carrying out sequential conveyance of the glass negative to the ab^ove-mentioned 

mufacturing installation is performed, and giving degree process to the defect glass negative concerned at the time of 

feet generating. 

unction] In the method equipment of manufacture of the optical disk concerning this invention The polish means for 
tnding and carrying out flattening to the front face of a glass negative and the washing means which carries out 
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shing removal of the abrasives which i^^n on the front face of a glass negative Sj^^t is allotted, respectively 
ir the negative installation means instaraKn immobilization of the rotation of the a^K-mentioned glass negative of 
s enabled and the polish soaping-machine style is constituted, the polish (polishing) processing and washing 
■cessing using a polish means and a washing means will be performed at above-mentioned polish soaping-machine 
ird, without following migration. 

121] And in the polish soaping-machine style concerned, when a defect occurs in a glass negative, by presenting each 
we-mentioned processing with a defect glass negative again, it is inhibited certainly that the glass negative which the 
feet produced at degree process is conveyed, and while the cycle time is shortened, the thickness and adhesion of a 
ist layer will improve. 

►22] Moreover, without performing each process of an original recording production process by carrying out 
[uential conveyance of the defect glass negative in a clean tunnel, and performing degree process after activation of a 
■ect tail end process, the above-mentioned manufacturing installation makes the inside of a clean tunnel bypass, and 
kes a first process recur a defect glass negative. Therefore, a defect glass negative is easily conveyed by the first 
►cess, without taking out a defect glass negative to the exterior and making the condition in a clean tunnel disturb. 
123] ' 

cample] It explains referring to a drawing hereafter about the concrete example which applied the manufacturing 
tallation of the optical disk of this invention. 

>24] In this example, by passing through the original recording production process which produces the metal original 
ording of an optical disk using a glass negative, and the disk-ized process which reproduces on a predetermined 
>strate using the metal original recording concerned, it faces manufacturing an optical disk and the manufacturing 
tallation of an optical disk which performs an original recording production process is set as the object. 
125] Concretely, the flow is shown in drawing 1 about an original recording production process among the above- 
ntioned manufacture processes of an optical disk. In this case, the original recording production process concerned 
isists of polishing and a washing process, a resist spreading process, a' baking process, defective inspection and a 
ist thickness measurement process, a cutting process, a development process, an electroless deposition head end 
>cess, an electroless deposition process, a electrocasting process, and a La Stampa exfoliation process. Here, 3 of a 
/elopment process, an electroless deposition head end process, and an electroless deposition process processes are 
ned a glass master process generically. 

)26] As shown in drawin g 2 , the above-mentioned manufacturing installation has the clean tunnel 1 where each 
•cess from the polishing process except a regeneration process to the La Stampa exfoliation process is performed, and 
regeneration means 1 1 for performing the regeneration process prepared in the inlet port of a clean tunnel 1 is 
ablished, and it is constituted. Seven rooms 12-18 are formed in the interior of this clean tunnel 1, and the 
lveyance means 19 for carrying out sequential conveyance of the glass negative at each process is further formed in 
Shutters 12a- 18a, and 12b and 18b are allotted to the flank of the above-mentioned each part store, respectively, and 
onsiders as the entrance of the glass negative concerned at the time of conveying a glass negative from a certain 
■m inside to the next room with the conveyance means 19. 

»27] As for each part indoor of the clean tunnel 1 concerned, the air cleanliness class is maintained at about 100 class, 
1 the inside of the regeneration means 1 1 is made into the environment where the air cleanliness class was maintained 
ibout 100,000 class. 

i28] The above-mentioned each part stores 12-18 are locations which perform polishing and a washing process, a 
ist spreading process, a baking process, defective inspection and a resist thickness measurement process and a cutting 
►cess, a glass master process, a electrocasting process, and the La Stampa exfoliation process, respectively. 
129] Moreover, the above-mentioned conveyance means 19 consists of a conveyor 21 which conveys a glass negative 
:he room 12 where polishing and the washing process which are degree process are performed from the regeneration 
ans 1 1, and a transfer unit 22 which is prepared movable along each part store and installs a glass negative in each 
t indoor. Here, end section 22a is fixed rotatable, and the transfer unit 22 concerned is constituted so that it may hold 
lass negative in the point 22b concerned, point 22b being used as the shape of **. Each process shown below in the 
;eneration means 1 1 and each part store 12-1 8 is performed, and after the process of 1 is completed, sequential 
lveyance of the above-mentioned glass negative will be carried out by the conveyor 21 and the transfer unit 22 which 
re prepared in the above-mentioned conveyance means 1 1 at degree process. 

)30] The above-mentioned original recording production process is first started from the processing process of a glass 
native. As an ingredient of this glass negative, with high precision, a flat front face is obtained comparatively simply, 
3 cheap, and what has easy acquisition is desirable, for example, moreover, a soda lime can be considered. 
>31] By the way, the above-mentioned glass negative is again used for production of metal original recording, after an 
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*inal recording production process is c^fceted and metal original recording is prod^d. That is, as a regeneration 
•cess the regeneration means 1 1 is use^Wd first, after producing metal original rec^fng first, the nickel and the 
ist which are the surface contamination which remained on the front face of a glass negative are dissolved and 

shed, and are removed. , _ „ , , . . 

,32] Subsequently, for flattening of the detailed irregularity formed in removal of affixes, such as a drug solution 
er of the front face of the glass negative which cannot be removed in the above-mentioned regeneration process, and 
oxide film and the front face of a glass negative As abrasives, particle size grinds using the slurry of the cerium 
de which is about 0.5 micrometers, and washes the abrasives which remain on the front face of the above-mentioned 
ss negative using a scrubber, ultrasonic cleaning is performed further, and the glass negative concerned is dried 
.lishing and washing process). 

133] It faces performing this polishing and a washing process, and a polish soaping-machine style (polishing / 
shing unit) as shown in drawing 3 is used. This polish soaping-machine style has the negative installation means 31, 
1 the polish means 32, and the 1st washing means 33 and the 2nd washing means 34 are allotted around the negative 
tallation means 31 concerned (near), and it is constituted. Here, in consideration of the dirt prevention around the 
native installation means 31, the chamber 35 which is the defense wall which encloses the negative installation means 

concerned is installed. . . 

)34] As shown in drawing 4 , the turntable 41 on which installation immobilization of the glass negative 2 is earned 
i is installed in a substrate 43 pivotable through a main shaft 42, a turntable 41 is connected with a drive motor 45 by 
lain shaft 42 and the coupling 44 prepared in the lower part of a substrate 43, through the speed control circuit 46 
ere this drive motor 45 controls the rate of the drive motor 45 concerned, it connects with a speed setter 47 and the 
Dve-mentioned negative installation means 31 is constituted. In addition, exhaust pipe 42a is penetrated and prepared 
the above-mentioned main shaft 42, opening is formed in the front face of a turntable 41, it exhausts from this exhaust 
>e 42a and vacuum adsorption of the glass negative 2 is carried out on a turntable 41 . 

)35] The above-mentioned polish means 32 consists of the polish section 51, and the drug solution feed zone 52 and 
: polishing pad cleaning section 53. 

)36] The above-mentioned polish section 51 is connected with the polishing arm vertical cylinder 64 and the 
lishing arm revolution cylinder 65 in which the above-mentioned end section 61a was prepared in the bottom of a 
jstrate 43 through the main shaft 63, and is constituted while being installed on the above-mentioned substrate 43, 
ring the polishing arm 61 which it comes to make rotatable at end section 61a and forming the polishing pad 62 in 
ler end 61b of the polishing arm 61 concerned. 

)37] Here the above-mentioned polishing putt 62 is a special product made of cloth for polish, and grinds on the tront 
•e of the glass negative 2 concerned by pressing against the front face of the glass negative 2 which rotates on a 
ntable 41 by the rotation drive of a drive motor 45. The polishing arm vertical cylinder 64 moves the polishing arm 
up and down to the above-mentioned substrate 43, and the polishing arm revolution cylinder 65 makes the polishing 
d 62 rock here at the time of polish. ■ , ». 

)38] In this polish section 51, as the polishing putt 62 shows the front face of the glass negative 2 to drawin g! by 
ting a revolving shaft as top Norikazu edge 61a at the time of starting, it rotates. 

)39] The above-mentioned drug solution feed zone 52 consists of an abrasive material supply nozzle 66 which 
pplies the slurry of the cerium oxide which is an abrasive material to the front face of the glass negative 2, and a pure- 
iter nozzle 67 which supplies pure water. 

)40] The above-mentioned polishing pad cleaning section 53 is formed in the end of the above-mentioned substrate 
consists of a brush 69 for pads installed through the main shaft 68 on the substrate 43 concerned, and a drive motor 
'installed through the main shaft 68 in the bottom of a substrate 43, and cleans the polishing pad 62 concerned by 
-ssing the polishing pad 62 against the brush 69 for pads which rotates by the rotation drive of said drive motor 70. 
3411 As the washing means 33 of the above 1st is shown in drawing.5 , it is installed on the above-mentioned 
bstrate 43 and has the scrub arm 71 which it comes to make rotatable at end section 71a. While the scrub roller 73 is 
rmed in other end 71b of the scrub arm 71 concerned through a drive motor 72 Top Norikazu edge 71a is connected 
th the scrub arm vertical cylinder 74 and the scrub arm revolution cylinder 75 which were prepared in the bottom of a 
bstrate 43 through the main shaft 63, and is constituted. Moreover, the pure-water nozzle 77 for the pure-water nozzle 
for supplying pure water to the front face of the glass negative 2 near the scrub arm 71 to supply pure water to the 
«• face of the glass negative 2 at the lower part of the above-mentioned substrate 43 is allotted, respectively. 
3421 Here the above-mentioned scrub roller 73 rotates by the rotation drive of a drive motor 72, in response to supply 
the pure water from the pure-water nozzle 76, washes the front face of the glass negative 2 by the bottom surface 
rt, and washes the end face of the glass negative 2 by the lateral portion. Moreover, the thing and the above- 
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itioned scrub arm revolution cylinder ^fc which the above-mentioned scrub arm A^fcal cylinder 74 moves the 
ib roller 73 up and down to a glass neglwe make the scrub roller 73 rock at the timeWa scrub activity. 
43] In this 1 st washing means 33, as the scrub roller 73 shows the front face of the glass negative 2 to drawing^ by 
ing a revolving shaft as top Norikazu edge 71a at the time of starting, it rotates. 

44] The washing means 34 of the above 2nd consists of the ultrasonic-cleaning section 81 and a pure- water feed 
e 82 

451 The above-mentioned ultrasonic-cleaning section 81 is connected with the ultrasonic arm vertical cylinder 94 
the ultrasonic arm revolution motor 95 by which the above-mentioned end section 91a was prepared in the bottom 
i substrate 43 through the main shaft 93, and is constituted while being installed on the above-mentioned substrate 
having the ultrasonic arm 91 which it comes to make rotatable at end section 91a and forming the washing nozzle 92 
>ther end 91b of the ultrasonic arm 91 concerned. The thing and the ultrasonic arm revolution motor 95 by which the 
asonic arm vertical cylinder 94 moves the washing nozzle 92 up and down make the washing nozzle 92 rock here at 

^InrnTs^Urafonic-cleaning section 81, as the washing nozzle 92 shows the front face of the glass negative 2 to 
wing 3 with predetermined distance by setting a revolving shaft as top Norikazu edge 91a at the time of starting, it 

47]The above-mentioned pure-water feed zone 82 consists of a pure-water supply pipe 96 which supplies pure 
ter and an ultrasonic pure-water supply pipe 97 which supplies the pure water to which supersonic vibration was 
.lied As for this pure-water feed zone 82, the tip of each above-mentioned supply pipes 96 and 97 will be breathed 
by the front face of the glass negative 2 from the washing nozzle 92 by supplying the pure water which is connected 
h the washing nozzle 92 and applied pure water or supersonic vibration to each supply pipes 96 and 97 concerned. 
481 Near the above-mentioned polish soaping-machine style,.the control means for controlling each means of the 
ish soaping-machine style concerned is established. This control means consists of drive circuits 105, such as the I/O 
nface 103 which achieves the junction function of CPU101 which manages control, the memory 102 in which the 
itrol program is stored and said CPU101, and each below-mentioned control circuit, the motor control circuit 104 
ich performs control of each above-mentioned drive motor, and a solenoid which performs control of each above- 
ntioned cylinder and each supply pipe (each nozzle), as shown in drawing 6 . 

149] Here a signal input is made from the control panel 107 for carrying out starting and a halt of the location 
ection sensors 106 which detect the vertical location of each above-mentioned vertical cylinder, and the center 
rition and periphery location at the time of each above-mentioned arm revolution other than the signal output to the 
ve circuits 105 such as the motor control circuit 104 and a solenoid, and a polish soaping-machine style to the I/O 
srface 103. Control of each means of the above-mentioned polish soaping-machine style is performed checking 
ripletion of operation with the input signal of the location detection sensors 106. 

)501 In order to perform polishing and a washing process using the polish soaping-machine style which has the 
)V e-mentioned configuration As shown in drawi ng 7 , carry out installation immobilization of the glassnegative 2 on 

• turntable 41 of the negative installation means 3 1 first, and the glass negative 2 concerned is rotated. The pure water 
which was made to rotate the ultrasonic arm 91 on the glass negative 2, and supersonic vibration was applied from 

• washing nozzle 92 is supplied to the front face of the glass negative 2 using the 2nd washing means 34 (ultrasonic- 
laning process Tl). At this time, while the wettability of the front face of the glass negative 2 before polish improves, 

• comparatively big affix on the above-mentioned front face is removed. 

)511 Subsequently, after making an initial valve position recur the ultrasonic arm 91, while removing survival by 
ng the polish means 32, rotating the polishing arm 61 of the polish section 51 on the glass negative 2, and pressing 
j polishing pad 62 against the front face of the glass negative 2, flattening of the irregularity with the above- 
aitioned detailed front face is carried out (polish process T2). 

)521 And after making an initial valve position recur the polishing arm 61, the pure water to which used the 2nd 

lS hing means 34 and supersonic vibration was applied again is supplied to the front face of the glass negative 2 

trasonic-cleaning process T3). At this time, washing removal of the abrasive material which remains on the front face 

the glass negative 2 is carried out. . 

3531 Subsequently, after making an initial valve position recur the ultrasonic arm 91, some survival is mbbed off by 

ing the 1st washing means 33, rotating the scrub arm 71 on the glass negative 2, and pressing the scrub roller 73 

ainst the front face and end face of the glass negative 2 (scrub washing process T four). ■ 

3541 Next after making an initial valve position recur the scrub arm 71 , the pure water to which used the 2nd washing 

»ans 34 and supersonic vibration was applied again is supplied to the front face of the glass negative 2 (ultrasonic- 

Waning process T5). At this time, washing removal of the survival of the front face of the glass negative 2 is earned out 

6/23/2004 

fn://www4.indl.ipo.go.ip/cgi-bin/tran_web_cgi_ejje 



THIS PA6E BLANK <usro> 



Page 6 of 13 

Sl^initial valve position is made to^lur the ultrasonic arm 91, and the front faft the glass negative 2 is dried, 
le above-mentioned front face is made to season naturally at this time, desiccation SHIMI will occur in the front face 
he glass negative 2 Therefore, it dries by the moisture adhering to the glass negative 2 shaking off, making 
ttional-speed 1 OOOrpm extent carry out high-speed rotation of the turntable 41 (desiccation process T6). 
56] Here, the above-mentioned processes T1-T6 are explained to concrete and a detail using drawing^ thru/or 

571 First as shown in drawing 8 , after entrance-side shutter 12b opens on the occasion of activation of the 
asonic-cleaning process Tl to the room 12 in which the polish soaping-machine style was held and the glass 
ative 2 within the regeneration means 1 1 is conveyed in the room 12 by conveyor 21, shutter 12b closes. 
581 Subsequently shutter 12a of the room 12 in which the polish soaping-machine style was held is opened wide, 
the glass negative 2 with which the transfer unit 22 of the conveyance means 19 was held at the conveyor 21 is 
led up Then the transfer unit 22 concerned conveys and lays the glass negative 2 on the turntable 41 of the negative 
allation means 3 1 performs exhaust air from exhaust pipe 42a, and carries out vacuum adsorption of the glass 
jative 2 on a turntable 41 . And the transfer unit 22 evacuates from the inside of the above-mentioned room 12, and 

591 Subsequently while a turntable 41 starts rotation by the rotation drive of a drive motor 45, pure water is supplied 
he rear face of the glass negative 2 from the pure-water nozzle 77, and the ultrasonic-cleaning process Tl is 
formed First as shown in drawing 9 , the ultrasonic arm 91 rotates and moves to the periphery location of the glass 
;ative 2. With it, wetting processing of the scrub roller 73 and cleaning of the polishing pad 62 by the polishing pad 
ining section 53 are performed. -v ,....„... . 

601 And after ultrasonic cleaning is started and rocking which is a count of a convention is performed, making the 
shing nozzle 92 rock in the ultrasonic arm revolution cylinder 95, the regurgitation of the pure water from the 
shing nozzle 92 stops, and the ultrasonic arm 91 rotates and moves to an initial valve position. Wetting processing ol 
scrub roller 73 is completed at this time. 

•611 Subsequently the polish process T2 is performed. First, the polishing arm 61 of the polish section 51 rotates and 
ves to the center position of the glass negative 2. And the polishing arm 61 falls in the polishing arm vertical cylinder 
and the polishing pad 62 is pressed against the front face of the glass negative 2. After starting rocking of the 
ishing pad 62 on the front face of the abrasive material supply nozzle 66 of the drug solution feed zone 52 to the 
ss negative 2 in the polishing arm revolution cylinder 65 with discharge and performing rocking of the count ot a 
ivention on it in the slurry of cerium oxide in this condition, supply of cerium oxide is stopped and polish is 

Sta, as shown in drawingJO , water polishing which makes the above-mentioned front face breathe out pure 
ter from the pure- water nozzle 67 is started. And after rocking of the count of a convention of the polishing pad 62 is 
npleted, supply of pure water stops and water polishing is completed. And the polishing arm 61 rotates and moves to 
initial valve position. And the polishing pad 62 is cleaned. 

)63] Next, ultrasonic-cleaning process T3 is performed. This process is the same as the ultrasonic-cleaning process 

)641 And scrub washing process T four is performed. First, after the ultrasonic arm 91 rotates and moves to an initial 
ve position, as shown in drawing 1 1 , the scrub arm 71 rotates and moves to the center position of the glass negative 
and the scrub roller 73 is pressed against the front face of the glass negative 2. Then, if rocking of the scrub arm 71 is 
rted in the scrub arm revolution cylinder 75 and rocking of the count of a convention is performed, rotating the scrub 
ler 73 by the rotation drive of a drive motor 72, rocking of rotation and the scrub arm 71 will suspend the scrub roller 

)651 Then by adjustment of rotation of the scrub arm 71 , and the height location of the scrub arm 71 concerned in the 
ub arm vertical cylinder 74, the scrub roller 73 is pressed against the end face of the glass negative 2, and the 
•determined time above-mentioned end face is washed. While rotation of the scrub roller 73 and supply of the pure 
iter from the pure-water nozzle 76 stop after progress of predetermined time and the scrub arm 71 rotates to an initial 
Ive position, wetting processing of the predetermined time of the scrub roller 73 is started. 

)661 Subsequently the ultrasonic-cleaning process T5 is performed. In this process, although it is the same as that of 
rasonic-cleaning process T3 almost, some difference is after activation of ultrasonic cleaning. That is, as shown in 
iwine 12 after supply of the pure water which required the supersonic vibration from the washing nozzle 92 
Tpping, and completing ultrasonic cleaning and suspending the supply of pure water at the rear face of the glass 
gative 2 from the pure-water nozzle 77, pure water is supplied from the pure-water supply pipe 96 of the pure-water 

p://www4.ipdl.ipo.go,jp/cgi-bin/tran_web_cgi_ejje 6/23/2004 



THIS PAGE BLANK (uspto. 



Page 7 of 13 

1 zone 82 from the washing nozzle 92^fcultrasonic arm 91 is made to rock with d^fctrge on the front face of the 
iS negative 2 and pure water is washedWit. [0067] Next, after checking that the gl»iegative 2 does not consist in 
room 13 which performs the resist spreading process which is degree process, supply of pure water and rocking of 
ultrasonic arm 91 are stopped. . . 

681 Subsequently, after making an initial valve position recur the ultrasonic arm 91, it dries by carrying out 
determined time high-speed rotation of the turntable 41 in the desiccation process T6, and shaking off to the glass 
ative 2 A turntable 41 stops after the predetermined passage of time, and as shown in djawingjl , shutter 12a of the 
ve-mentioned room 12 opens. In this condition, the transfer unit 22 moves, the glass negative 2 on a turntable 41 is 
sned and exhaust air of exhaust pipe 42a is stopped. And it is conveyed in the room 13 which performs the resist 
wading process that the glass negative 2 is degree process, by the transfer unit 22, and the above-mentioned shutter 
closes 

691 Thus a predetermined photoresist is applied to the front face of the above-mentioned glass negative after the 
ve-mentioned polishing and a washing process are completed (resist spreading process). In order to strengthen 
esion with the glass negative of a resist layer at this time, before applying a photoresist, adhesion reinforcing agents 
ane coupling agent etc.) are beforehand applied to the front face of a glass negative. 

701 The presentation of the above-mentioned positive resist consists of a photolysis agent of a quinone diazide 
tern phenol novolak resin (naphthoquinonediazide derivative etc.), a solvent, etc. The exposure of ultraviolet rays 
omposes and naphthoquinonediazide serves as a carboxylic-acid derivative of alkali fusibility, and is dissolved in an 
rganic and organic alkali water solution. A detailed pit can be formed in a resist layer using this photoreaction 

7lTlt fa^es performing a resist spreading process and a coater as shown in drawing 14 is used. This coater consists 
i negative installation means 1 1 1 and a spreading means 1 12. A turntable 121 is installed in a substrate 123 Potable 
.ueh a main shaft 122, a turntable 121 is connected with a drive motor 125 by a main shaft 122 and the coupling 124 
oared in the lower part of a substrate 123; through the speed control circuit 129 where this drive motor 125 controls 
rate of the drive motor 125 concerned, it connects with a speed setter 130 and the above-mentioned negative 
tallation means 1 1 1 is constituted. 

.721 Moreover, the above-mentioned resist spreading means 1 12 is formed in the upper part of the negative 
tallation means 1 1 1, and consists of the adhesion reinforcing agent nozzles 126 and the resist nozzles 127 which 

»plv an adhesion reinforcing agent and a photoresist. 

(731 In order to apply a photoresist using the above-mentioned coater, carrying out installation immobilization ot the 
ss negative 2 on the turntable 121 of the negative installation means 1 1 1 first, and rotating the glass negative 2 with a 
determined low-speed rotational speed by the drive of a drive motor 125, as shown in drawing .15 , an adhesion 
nforcing agent is breathed out from the adhesion reinforcing agent nozzle 126, and an adhesion reinforcing agent is 
jlied to the front face of the glass negative 2 (adhesion reinforcing agent spreading process). 
)741 Subsequently, in order to apply an adhesion reinforcing agent to homogeneity on the front face of the glass 
native 2 the rotational speed of a turntable 121 is increased, and the swing end of an adhesion reinforcing agent is 
formed' rotating the glass negative 2 with a predetermined medium-speed rotational speed (shaking off process), 
en in order to dry the adhesion reinforcing agent applied to the front face of the glass negative 2, the rotational speed 
a turntable 121 is increased further and the glass negative 2 is rotated with a high-speed predetermined rotational 

m^AnTredS speed of a turntable 121 and rotating the glass negative 2 with a predetermined low- 

;ed rotational speed, a photoresist is breathed out from the resist nozzle 127 and a photoresist is applied to the front 
:eofthe glass negative 2 (resist spreading process). . 
)761 Then in case a predetermined pit is formed in the front face of a resist layer, in order to acquire the dimension 
nfiguration of a required convention, the rotational speed of a turntable 121 is increased, and the thickness of a resist 
'er is adjusted, rotating the glass negative 2 with a predetermined medium-speed rotational speed (shaking off 

)771 S And in order to dry the photoresist applied to the front face of the glass negative 2, the rotational speed of a 
•ntaole 121 is increased further, the glass negative 2 is rotated with a high-speed predetermined rotational speed, and a 
sired resist layer is formed (desiccation process). 

)781 Subsequently, after heat-treating to the above-mentioned glass negative, attaining stabilization of the resist layer 
the glass negative front face concerned (baking process), investigating whether a defect consists in the resist layer 
ncerned and measuring thickness of a resist layer (defective inspection and resist thickness measurement process), a 
^determined latent image is formed using a laser recorder etc. to the resist layer concerned (cutting process). 
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)79] Next, a glass master process is gi\^fc> the above-mentioned glass negative. Fi^fc concavo-convex relief 
tern is actualized on the resist layer cor^Sied by developing negatives in the above^Rntioned resist layer in which 
■■ latent image was formed (development process). Generally, the sensibility of a resist is sharply influenced by many 
tors, such as the manufacture lot, conditions of spreading and desiccation, temperature and humidity, and a 
/eloper, and this influences the regenerative signal of an optical disk. Therefore, it is desirable by acting as the 
mitor of the advance of development also including fluctuation of the light exposure at the time of latent-image 
mation to control the termination of development and to absorb the above-mentioned fluctuation factor. 
)80] It faces performing this development process and processing equipment as shown in drawing 16 is used. This 
>cessing equipment consists of a negative installation means 131, a pretreatment means 132, and a photodetection 
:ans 133. 

)81] A turntable 141 is installed in a substrate 143 pivotable through a main shaft 142, a turntable 21 is connected 
th a drive motor 145 by a main shaft 142 and the coupling 144 prepared in the lower part of a substrate 143, through 
: speed control circuit 146 where this drive motor 145 controls the rate of the drive motor 145 concerned, it connects 
th a speed setter 147 and the above-mentioned negative installation means 131 is constituted. 

)82] The above-mentioned pretreatment means 132 is formed in the upper part of the negative installation means 131, 
i the pure-water nozzle 148 which supplies pure water, and the development nozzle 149 which supplies a developer 
: formed, respectively, and it is constituted. Here, as the above-mentioned developer, the thing of inorganic alkali 
;tems, such as a meta-sodium silicate, is used. 

)83] Moreover, the laser radiation section 151 for the above-mentioned photodetection means 133 to irradiate laser 
ims, such as semiconductor laser light, on the front face of the glass negative 32, In order to perform a development 
>ces's using the above-mentioned processing equipment which consists of photodetectors 152,153 for detecting zero- 
ier [ of a laser beam ], and the primary diffracted light irradiated by the front face of the glass negative 2, 
pectively, as shown in drawing 17 Carrying out 'installation immobilization of the glass negative 2 on the turntable 
1 of the negative installation means 131 first, and rotating the glass negative 2 with a predetermined low-speed 
ational speed by the drive of a drive motor 145, pure water is breathed out from the pure-water nozzle 148, and the 
•nt face of a resist layer is washed (rinsing process PI). 

)84] Next, increasing the rotational speed of a turntable 141 and rotating the glass negative 2 with a predetermined 
:dium-spe'ed rotational speed, a developer is breathed out from the development nozzle 149 and it applies to a resist 
'er front face (development process P2). At this time, a laser beam is made to irradiate the front face of the glass 
gative 2 from the laser radiation section 151, and a photodetector 152,153 detects zero-order [ of a laser beam ], and 
s primary irradiated diffracted light, respectively. Necessary developing time is determined by acting as the monitor 
the quantity of light of the primary diffracted light detected by this photodetector 1 53 with an electrical-potential- 
Terence value. . 

)85] Next, maintaining the rotational speed of a turntable 141 at a low speed, pure water is breathed out from the 
re- water nozzle 148, and the front face of a resist layer is washed at the same time developing time is determined and 
; regurgitation of a developer stops, in order to wash out the developer and resist melt which remained on the above- 
aitioned resist layer front face and to stop advance of development (rinsing process P3). 

386] And in order to shake off the pure water adhering to the signal forming face and outer-corner part of the glass 
gative 2, the rotational speed of a turntable 141 is increased, and the glass negative 2 is rotated and it is made to dry 
th a high-speed predetermined rotational speed (shaking off process P4). 

387] then, electrocasting for imprinting the above-mentioned relief pattern to metal original recording - carrying out - 
ie conductor of a resist layer front face ~ since-izing is required, nickel is plated using the technique of an electroless 
position method (plating process). 

388] this plating process - setting ~ the conductor of a resist layer front face - in advance of the electroless 

position process [-izing / a process ], in order to aim at improvement of the surface state of the above-mentioned resist 

/er, and promotion of a plating deposit, an electroless deposition head end process is performed. 

389] It faces performing this electroless deposition head end process, and a plating pre-treatment equipment as shown 

drawing 18 is used. This plating pre-treatment equipment consists of a negative installation means 161 and a 

streatment means 162. j 
390] A turntable 171 is installed in a substrate 173 pivotable through a main shaft 172, a turntable 171 is connected 
th a drive motor 175 by a main shaft 172 and the coupling 54 prepared in the lower part of a substrate 173, through 
; speed control circuit 56 where this drive motor 175 controls the rate of the drive motor 175 concerned, it connects 
th a speed setter 177 and the above-mentioned negative installation means 161 is constituted. 

091] Moreover, the above-mentioned pretreatment means 162 is formed in the upper part of the negative installation 
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ins 161, and the pure-water nozzle 178^fcch supplies pure water, the Sir FEKUTA^fc) nozzle 179 which supplies 
FEKUTANTO liquid, the catalyst nozzTPl80 which supplies catalyst liquid, and the^Eelator nozzle 181 which 
plies accelator liquid are formed, respectively, and it is constituted. 

92] The above-mentioned Sir FEKUTANTO liquid is a surface active agent for raising the wettability of the above- 
ltioned resist layer front face here, and the acidic solution and the above-mentioned accelator liquid with which, as 
the above-mentioned catalyst liquid, the 1st palladium of chlorination and the 1st tin of chlorination were made into 
loid are a solution which stimulates the absorption of palladium, is made to promote the deposit of nickel plating, and 
s grape sugar etc. as a principal component. 

93] In order to perform an electroless deposition head end process using the above-mentioned plating pre-treatment 
iipment carrying out installation immobilization of the glass negative 2 on the turntable 171 of the negative 
allation means 161 first, and rotating the glass negative 2 with a predetermined low-speed rotational speed by the 
/e of a drive motor 175, as shown in drawing 19 , pure water is breathed out from the pure-water nozzle 178, and the 
it face of a resist layer is washed (rinsing process Ql). 

94] Subsequently, after breathing out Sir FEKUTANTO liquid from the Sir FEKUTANTO nozzle 179 and applying 
i resist layer front face, maintaining the rotational speed of a turntable 171 at a low speed (Sir FEKUTANTO 
eading process Q2), in order to remove the superfluous Sir FEKUTANTO liquid which remained on the resist layer 
at face, pure water is again breathed out from the pure-water nozzle 178, and the front face of a resist layer is washed 

ising process Q3). . . _ 

■95] Next after breathing out catalyst liquid from the catalyst nozzle 180 and applying to a resist layer front tace, 
intaining the rotational speed of a turntable 171 at a low speed (catalyst spreading process Q4), in order to remove 

superfluous catalyst liquid which remained on the resist layer front face, pure water is again breathed out from the 

e-water nozzle 1 78, and the front face of a resist layer is washed (rinsing process Q5). 

•96] Then, after breathing out accelator liquid from the accelator nozzle 181 and applying to a resist layer front face, 
:ping the rotational speed of a turntable 171 the same at a low speed (accelator spreading process Q6), in order to 
love the superfluous accelator liquid which remained on the resist layer front face, pure water is again breathed out 
m the pure-water nozzle 1 78, and the front face of a resist layer is washed (rinsing process Q7). 
•97] And in order to prevent that a superfluous drug solution is carried into the below-mentioned deposit used for the 
ctroless deposition process of degree process and to maintain the life of a nickel radio solution solution, the rotational 
:ed of a turntable 171 is increased, the glass negative 178 is rotated with a high-speed predetermined rotational speed, 
swing end of the above-mentioned drug solution is performed, and a resist layer front face is dried (shaking off 

»cess Q8). . i*i 

)98] Subsequently, after an electroless deposition head end process is completed like the above, an electroless 
josition process is performed. It faces performing this process and a plating processor as shown in drawing 20 is 
-d This plating processor consists of a transfer unit 191, a plating bath 192, and a shower tank 193. 
)99] The above-mentioned transfer unit 191 consists of a pivot 201,202 of the pair prepared so that it might intersect 
rpendicularly, respectively, and a negative supporter 203 with which the glass negative 2 is fixed. 
00] Here the above-mentioned negative supporter 203 is engaging with the pivot 202 in the engagement section 
3a free [ migration in the vertical direction shown by the drawing Nakaya mark Z ], and immobilization of the glass 
native 202 of it is enabled at engagement section 203b of the other end. Moreover, it is engaging with the pivot 201 in 
*agement section 201a free [ migration to the longitudinal direction shown by the drawing Nakaya mark X ], 
Trefore, as for the above-mentioned pivot 202, migration to a longitudinal direction also of the negative supporter 203 
snabled through the pivot 202 concerned. 

101] In the container configuration to which opening of the upper part was earned out, the heater 204 tor warming 
thing and the poured-in nickel radio solution solution (NED solution) is formed in a pars basilans ossis occipitalis, 
d the above-mentioned plating bath 192 is constituted. Here, the above-mentioned nickel radio solution solution is a 
lution which used as the principal component the nickel chloride which is a metal salt, and used pH regulator, a 
ffer the complexing agent, the accelerator, the stabilizer, and the amelioration agent as the auxiliary component. This 
xiliary component serves to lengthen the life of the nickel radio solution solution concerned, or to raise effectiveness 

ro^Th^above^mentioned shower tank 193 is arranged in parallel with a plating bath 207, is prepared, and the pure- 
iter supply means 205 is formed in the flank, and it is constituted. This pure-water supply means 205 has two or more 
ower nozzles 206, and the shower nozzle 206 concerned is engaging with the flank of a shower tank 193. Pure water 
supplied in the shape of a shower in the shower tank 193 concerned by the pure-water supply means 205 concerned. 
103] In order to perform an electroless deposition process using the above-mentioned plating processor, as shown in 
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wing 21 , fix the glass negative 2 to er^^ment section 203b of the negative suppq^Jp03 first, convey the glass 
;ati ve 2 concerned in a shower tank 193^^ the transfer unit 191, pure water is madelTOlow off on the front face of 
I glass negative 2 with the pure-water supply means 205, and it washes (rinsing process Rl). 

04] Subsequently, by the transfer unit 71, convey the glass negative 2 in the plating bath 192 with which the nickel 

10 solution solution (NED solution) with which pH and temperature were managed was poured in, the glass negative 
oncerned is made immersed in a nickel radio solution solution, nickel is deposited on a resist layer, and the plating 

n is formed (nickel radio solution solution immersion (NED immersion) process R2). At this time, repeat the glass 

native 2 up and down within a nickel radio solution solution by the transfer unit 191, and it is made to rock, and 

vents that the air bubbles generated by the chemical reaction adhere to a resist layer front face. 

05] Then, the glass negative 2 concerned is conveyed in a shower tank 1 93 by the transfer unit 191 like the above, 

1 the foreign matter which the front face of this glass negative 2 was made to blow off, washed pure water (rinsing 

.cess R3), floated it on desiccation SHIMI produced on the resist layer front face and the oil level of a nickel radio 

ution solution, and adhered to the resist layer front face with the pure-water supply means 205 is removed. 

06] And it dries by making it stand it still, where the glass negative 2 is supported by the transfer unit 71 in order to 

vent generating of desiccation SHIMI which tends to be produced by desiccation after the above-mentioned rinsing 

.cess (desiccation process R4). . 

07] And after the above-mentioned plating process is completed, use the front face of the conductor-ized resist layer 

cathode it is made to energize in a nickel sulfamate bath by making nickel into an anode plate, and metal nickel is 

>osited on a glass negative (electrocasting process). And after continuing electrocasting until the metal nickel film 

ves as thickness which is about 0.3mm, by exfoliating the metal nickel film concerned from the above-mentioned 

ss negative, a nickel master is produced and metal original recording (La Stampa) is completed through a mother by 

printing further (La Stampa exfoliation process). Then, production of metal original recording will be again presented 

h the above-mentioned glass negative after production of metal original recording like the above. 

08] Then, after the above-mentioned original recording production process is completed and metal original recording 

>roduced, each optical disk is manufactured in a disk-ized process. 

09] Here, in the above-mentioned original recording production process, the case where a certain poor activity 
;urs at each process is explained. _ 
10] First, removed polishing and the washing process, the resist spreading process, and the glass master process. Ihe 
veneration process, baking process which are the last process of an original recording production process, About each 
Icess of defective inspection, a resist thickness measurement process and a cutting process, a electrocasting process, 
I the La Stampa exfoliation process each, although this defect glass negative will be conveyed by the conveyance 
■.ans in in process or the room which performs degree process in a clean tunnel if it is judged with the poor activity 
zing occurred after that process is completed Sequential conveyance will be carried out further to degree process, it 

11 be again sent to the regeneration means 1, without receiving the processing, and a regeneration process will be 
isented again. . . 

11] And about a polishing process and a washing process, when a certain poor activity occurs during activation ot 
.• polishing process concerned, as shown in drawing 22 , interruption is started and processing of the glass negative 2 
rtopped first. After judging the glass negative 2 concerned to be a defective at this time and performing trouble reset 
a processor, the polishing concerned and a washing process are again performed from the activity of H which is made 
reboot the processor concerned and is shown in drawing 8 . 

i 1 2] In addition, as an above-mentioned poor activity, it is possible to be shown below, for example. 

1 13] (1) During processing, the user pushed the emergency stop switch of a processor and interrupted the activity. 

[ 1 4] (2) Lack of abrasives and pure water arose during processing. 

115] (3) During processing, an ultrasonic oscillation, a scrub activity, and supply of pure water stopped. 
1 16] (4) Fault occurred in the actuator of a processor. 

1 1 7] (5) The door of a processor opened wide and the air cleanliness class fell. 

118] [ after the main activities in the polishing concerned and a washing process were completed, when it is left on the 
ler hand beyond fixed time amount that actuation of a polish soaping-machine style stops according to a certain cause, 
d has the above-mentioned glass negative 2 ] After judging the glass negative 2 concerned to be a defective like the 
ave and performing trouble reset of a polish soaping-machine style, the polish soaping-machine style concerned is 
>ooted and it performs from polishing processing again. 

1 19] That is first when the glass negative 2 consists in the above-mentioned room 13 (resist spreading process) after 
ivation of ultrasonic cleaning on the occasion of activation of the ultrasonic-cleaning process T5, it judges whether 
the other hand, it was left beyond fixed time amount (it is described as x minutes) with the above-mentioned glass 
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native 2 that continues rocking of the ul^knic arm 91, and the regurgitation of pur^^fcer (this activity is called S). 
t is judged that x minutes passed, NG fl^all be set and the polishing concerned arfl^vashing process will be 
un performed after termination of the desiccation process T6 from the activity of G shown in drawmg_8 . If elapsed 
le is judged to be what is not filled in x minutes, rocking of the ultrasonic arm 91 and the regurgitation of pure water 
1 be continued. 
20] It is started from ******. 

21] Moreover, when an actuation halt of a polish soaping-machine style and the command of a reboot come out in S 
=;r the desiccation process T6 was completed and the turntable 41 stopped, it judges whether it was left beyond fixed 
le amount (it is described as y minutes) with the above-mentioned glass negative 2. The polishing concerned and a 
shing process are again performed from the activity of G shown in drawing_8 when it is judged that y minutes passed, 
lapsed time is judged to be what is not filled in y minutes, shutter 12a of the above-mentioned room 12 will open as 
s, and the glass negative 2 will be conveyed to the resist spreading process which is degree process. 
22] When the command of an actuation halt of a polish soaping-machine style does not come out in S, if NG flag 
nds, when the polishing concerned and a washing process will be again performed from the activity of G and NG flag 
SI not stand, shutter 12a of the above-mentioned room 12 opens as it is, and the glass negative 2 is conveyed to degree 
icess. 

23] in order that the abrasives of the glass negative front face concerned may solidify if left by the glass negative 2 
/ond predetermined fixed time amount after polishing processing is completed, it becomes impossible to remove the 
jve-mentioned abrasives in washing processing, furthermore, delicate [ on the front face ] by the neglect after 
mination of the polishing processing to the glass negative 2 - a physical or chemical change tends to arise -- it comes 
:. When such change arises, in the resist spreading process which is degree process of polishing and a washing 
>cess, the thickness and adhesion of a resist layer by which spreading formation is carried out will deteriorate sharply 
the front face of the glass negative 2. 

24] Then, when it is left by the glass negative 2.beyond fixed time amount as mentioned above, it will be thought 
y appropriate to the glass negative 2 concerned to judge it as what the poor activity generated, and the surface state 
the above-mentioned glass negative 2 will be recovered by performing from polishing processing again after that. 
25] Moreover, if it is left by the glass negative 2 beyond predetermined fixed time amount after washing processing 
jompleted, the remarkable fall of the adhesion force of the resist layer formed when a resist was applied in degree 
>cess will be caused. Furthermore, the temperature and so-called wettability change with the neglect after termination 
washing processing, and change produces the above-mentioned glass negative 2 in the thickness of a resist layer. 
26] Then, when it is left by the glass negative 2 beyond fixed time amount as mentioned above, it will be thought 
y appropriate to the glass negative 2 concerned to judge it as what the poor activity generated, and the surface state 
the glass negative 2 will be recovered by performing from polishing processing again after that. 
27] Moreover, about a resist spreading process, as shown in drawing 23 , when a certain poor activity occurs during 
ivation of the resist spreading process concerned, processing of a glass negative is stopped first. In addition, as an 
jve-mentioned poor activity, it is possible to be shown below, for example. 

.28] (1) During processing, the user pushed the emergency stop switch of a processor and interrupted the activity. 

.29] (2) Lack of a photoresist and an adhesion reinforcing agent arose during processing. 

!30] (3) The abnormalities of the utility of the poor exhaust air and others in a clean tunnel occurred. 

i 3 1 ] (4) Fault occurred in the actuator of a processor. 

132] (5) The door of a processor opened wide and the air cleanliness class fell. 

i33] And after performing trouble reset of processors (the above-mentioned coater installed in the room 13 in a clean 
inel), the processor concerned is rebooted and a defect tail end process is performed. In this defect tail end process, 
er shaking off and removing the photoresist and adhesion reinforcing agent which remained in the defect glass 
gative by carrying out high-speed rotation of the defect glass negative by which installation immobilization was 
ried out on the turntable 121 of the negative installation means 1 1 1, the defect glass negative concerned is dried. 
134] Although the glass negative concerned is judged to be a defective at this time and this defect glass negative is 
nveyed by the conveyance means in the room 14 which gives the baking process which is degree process in a clean 
inel, sequential conveyance will be carried out further to degree process, it will be again sent to the regeneration 
:ans' 11, without receiving processing of a baking process, and a regeneration process will be presented again. 
135] Thus, in this example, when a defect occurs during activation of the resist spreading process of an original 
:ording production process, after shaking off and removing the photoresist and adhesion reinforcing agent which 
nained in the defect glass negative and drying the defect glass negative concerned, a regeneration process is again 
jsented with a defect glass negative. Therefore, a defect glass negative will be conveyed by the regeneration means 



p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/2004 



THIS PAGE BLANK (uspto) 



Page 12 of 13 



without a photoresist and an adhesion^forcing agent adhering to a defect glass ijAive around, where a 
>toresist and an adhesion reinforcing a^M are fully removed. 

36] Moreover, in the above-mentioned glass master process, after washing and drying a defect glass negative when a 
ect occurs at each of that process as shown in drawing 24 and drawing 25 , the regeneration process which is an 
ial process of an original recording production process again is presented. 

37] That is, after it stops advance of processing and directions of a reboot of a processor come out when a certain 
>r activity occurs during processing on the occasion of activation of a development process first as shown in drawing 

the glass negative 2 concerned is attained to rinsing process P3, it shakes off, and a process P4 is given. And the 
ss negative 2 is judged to be a defect glass negative, and a polishing process and a washing process are removed, and 
o it returns to the regeneration process which is a last process of a process and the original recording production 
.cess which it is at this appearance, and is processed again. 

38] Therefore, the glass negative 2 will be conveyed without polluting the inside of a processor with a drug solution 
., and a regeneration process will be again presented with it in the same condition as the first stage. 
39] Moreover, also when a certain poor activity occurs during processing on the occasion of activation of an 
ctroless deposition head end process in the above-mentioned plating process first after the development process was 
npleted normally as shown in drawing 24 , the same measures as the case of a development process are taken. That 
the rinsing process Q7 and after shaking off and giving a process Q8, polishing and a washing process are removed to 
glass negative 2, and also it returns to a regeneration process as well as a process, and is again processed by it. 
40] Therefore, the glass negative 2 will be conveyed without polluting the inside of a processor with a drug solution 
., and a regeneration process will be again presented with it in the same condition as the first stage. 
41 ] In addition, as an above-mentioned poor activity, it is possible to be shown below, for example. 
42] (1) During processing, the user pushed the'emergency stop switch of a processor and interrupted the activity. 
43] (2) Lack of various drug solutions arose during processing. 
44] (3) Fault occurred in the actuator of a processor. 

45] (4) The door of a processor opened wide and the air cleanliness class fell. 

46] On the other hand, when it is left by the above-mentioned glass negative 2 beyond predetermined fixed time 
ount (it is described as a part for alpha among drawing 25 ) after the electroless deposition head end process was 
npleted The count which added 1 to the count of a total of the electroless deposition head end process repeatedly 
•formed by that time is computed (it is described as N=N +1 among drawing 24 ), it judges with the glass negative 2 
icemed being a defect glass negative, and an electroless deposition head end process is presented again. 
47] Moreover, when it is not left by the above-mentioned glass negative 2 beyond predetermined fixed time amount 
er the electroless deposition head end process was completed, an electroless deposition head end process progresses 
the glass negative 2 to the electroless deposition process which are (it is described as O.K. among drawin g24 ), and 
yree process as what was given safely (namely, when neglect time amount is smallness from a part for alpha). 
r48] Thus, after termination of an electroless deposition head end process, if left by the glass negative 2, desiccation 
nuniformi'ty will occur on the front face of the glass negative 2 concerned, a local change will arise in the deposit 
iction rate of the nickel-plating film in the electroless deposition process of degree process, and the nickel-plating film 
II be formed in an ununiformity. Therefore, in this example, when fixed time amount (part for alpha) neglect of the 
iss negative 2 is carried out after termination of an electroless deposition head end process By judging with the glass 
native 2 concerned being a defect glass negative, and presenting an electroless deposition head end process again, the 
tnation nonuniformity of the nickel-plating film of the glass negative 2 in an electroless deposition process is 
libited, and the poor activity in an electroless deposition process decreases. Therefore, the rate which an initial 
jcess is made to recur again will decrease sharply. 

149] And in the electroless deposition process which is degree process, as shown in drawing 25 , processings differ 
wording to the count (N time) by which the electroless deposition head end process was repeated. First, when the 
unt to which N= 0, i.e., an electroless deposition head end process, was given is only 1 time, the count of rocking of 
; glass negative 2 in the inside of the plating bath 192 in a nickel radio solution solution immersion process is set as X 
ie. To it, in being N!=0, according to the calculation value of N, it decreases the above-mentioned count of rocking in 
; electroless deposition process concerned. 

[50] Namely, the above-mentioned count Y of rocking in the process concerned is shown by the following (1) types 
making k into a multiplier. 

151] Y=X-kN...(l) _ , . , j 

terefore, the immersion time amount to the nickel radio solution solution of the glass negative 2 is made to decrease in 
; process concerned according to the count by which the electroless deposition head end process was repeated. 
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52] Thus, when an electroless depositi^^pad end process is performed again, the A N of a total of the 

ctroless deposition head end process by^Wich repeat activation was carried out is co^Uted. By decreasing the 

nersion time amount to the nickel radio solution solution of the glass negative 2 in an electroless deposition process 

ording to this calculation value, a part for the excessive processing by having repeated the electroless deposition 

id end process is offset, and the fixed nickel-plating film is always formed in the glass negative 2. 

53] And when a certain poor activity occurs while performing the electroless deposition process with the count Y of 

king set up like the above, the same treatment as the case where it is a development process is performed. That is, 

;r giving the rinsing process R3 and the desiccation process R4 to the glass negative 2, the glass negative 32 

icerned judges that it is a defect glass negative, returns to a regeneration process, and is processed again. 

54] Therefore, the glass negative 2 will be conveyed without polluting the inside of a processor with a drug solution 

and a regeneration process will be again presented with it in the same condition as the first stage. 
55] On the other hand, when it is left by the above-mentioned glass negative ,2 beyond predetermined fixed time 
ount (it is described as beta time amount among drawing 25 ) after the electroless deposition process was completed, 
glass negative 2 concerned is judged to be what became a defect, returns to a regeneration process, and is processed 

56] Moreover, when it is not left by the above-mentioned glass negative 2 beyond predetermined fixed time amount 
sr the electroless deposition process was completed, an electroless deposition process progresses to the glass negative 
j the electrocuting process which are (it is described as O.K. among drawing 25 ), and degree process as what was 
en safely (namely, when neglect time amount is smallness from beta time amount). 

57] As mentioned above, in an original recording production process, by performing polishing and a washing 
•cess a resist spreading process, and a glass master process like the above, an improvement of work environment can 
realized and, according to the manufacture approach of the optical disk,of this example, the metal original recording 
jellent in the yield and dependability can be ^manufactured. ■<-■■ 

58] As mentioned above, although the example which applied this invention has been explained, it is possible for 
3 invention not to necessarily be limited to these examples, to change the configuration of for example, an original 
ording production process etc. in the range which does not deviate from the summary of this invention, and to 
form mastering. 
59] 

Tect of the Invention] According to the manufacturing installation of the optical disk concerning this invention, in an 
ginal recording production process, compaction of the processing time and an improvement of work environment are 
lized, and it becomes possible to manufacture the metal original recording excellent in the yield and dependability. 
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/X;W 7*^4a-enga*tiTi/->5, 

[0 0 4 2] lCT', ±fBX^-7^ , D-^7 3(1, fgS/j 
* 7 2 ©|Hjf0ES!itc cfc 13 @fE Lfcfok/ X)\> 7 6A>e. 
©*EzK©{Jti&*§ttT, ^/gffiSMc <fc K> tf^XJMIS 2 
©5lffi£tifc# U ^OPJffigptc «fc *j XHS 2 ©i&ffi 
*i{E}^-rSfe£0T*feS, £fc, ifHX^yT-AJiT 
•>'jy^7 4ti, X»77n-7 7 3^T77^XM«tC^ 
LT±TfSS-tfSfc<0, ±fBX*77 , 7-AS£Hl->y > 
^7 5tt, X^Xft^imcX77Xn-7 7 3£r«©) 

[0 0 4 3] COSfH £>ifc?t^©3 3fC*5<^T{±, i£2»J 
B#tcH±tB-S»7 1 afcEHittfcLTX^rn— 5 

7 3 WU^TsWfiL 2 ©^ffi^ria 3 fc^VrjttK leHft-TS, 
[0 0 4 4] ±fES8 2 V>Wfr¥-Wt 3 4 14, ®$i^^gi5 

8 i Rzfwiiffl&Btts 2 frSAWtSfto-'S. 
[0045] ±.m®%mfc&®8 1 n, ±ieatS4 3± 

)\>Y=yV- 7^7-A9 l&WU S^l/f7V-7 
^7-i>9 i<QBttffi9 l blc&N>>'X*9 2ft<Rtf& 

±fe-4Sg|5 9 1 a#£«i9 3&fl-LTS 
ffi4 3T^^&nfc t >;bh7V^-y^7'-i*±T->U 
V^*9 4&t/"7;l'h'7y--y^7-i A j!i£lH] ; e— £9 5 i: 

7-A±T->U V^"9 4liiSfe#/X;U9 2^±TiftS-«i- 

sto, ?;uh^y--y:7 7-z^®*-£9 5ti?ftH» 

B#U:ifc}§»/ XVU 9 2 ^rJSiftS #3 tO?S S 0 

[0046] ^<r>mgmm®>* \ t^rn, tmm 

iCH±f2-4iftgI5 9 1 a£@i!Sffl£ LT$c?£yX7l/9 2tf 

# ^xm« 2 <oim*ffi%.mm& t ^ t h 3 t^-rau < 




(5) #fffl*P 8- 2 7 3 2 1 9' 

[0 0 4 7] ±E*tolc«t&aB8 2 I4 % #fi7K««IWS« 

e»*fi*fitis«9 7tfrf,«snti^o c«^7j<(tt 

*Sgfl 8 2 tt % ±f3^(«^W 9 6, 9 7 OJfe«ft'iJE»y X 

;u 9 2 taiite$nT*3 •? , ££g&ft&« 9 6, 971^ 
[0048] ±mmmm^mm<DiS:mcit, ^wmmm 

c<Q , E 6 tc jj^T «fc ? ffflt»;&3]5 

CPUlOlts MWyn^A^fifflSnt^STit 
•J 1 0 2, huISC PU 1 0 1 t'&)£<D&ffl&®9&£(0'p 
Um&t&K.-fl/O'tl/t'-yx.-* 1 0 3, ±fB# 

mm^-^nmm^vr^^-^mmm^ii 04, &tf± 

y -Y KlPlgSftHlSS 1 0 5 fcfre.^tjSSftTVSo 
[0 0 4 9] CCT% I /OY^-7x- X 1 0 3 tC 
*-^J?JW@»l 0 4MVWY Kt¥ffiffil08&l 

•TSfiLB^ai-bv-y-^i 0 6, RCfl9F«^«MHOl3«l 

• #±*tTa 1 o 7 A^m^A? 1 !*^ 

■fey+HSl 0 6^Ncr)A^ff^tc<t0il)^7^«mgL* 
[0 0 5 0] ±IB«!)«lJ«*# , r*W*iJfeJ*«WI*ffll'^T 

# vmsffifr jM*$mr stii, 0 7 tc/n-rj; 

5fefJS*S»B#©3 1 £0^-^-^1/4 1 ±»c 
50 **^XMtS2*«BH^LTS^'7XJg«2«r[lIlE* 
»20HK*¥93 4 4ffll ( \ ^l/h7V-7^7- 
A9 1 ^*-7XH«2±lC|Hlil)S-ti-T^/XVl'9 2^ 
5ffl*tt8M**'tt;fc«**;*f^XK« 2 Affile ^ 

■rs ce«tt^ia@T d . cot*, wjShuo*-^ 

[00 5 1 ] ■);l'h7y-777-A9 1 ^7J 

40 *T#'J 5/y^/<y K 6 2 4*7X112 ©affiteflPL 
a T S C t «fc t) ?l#%4lit*-r 3 1 fe , ±fB^S 

[0 0 5 2] fit, *iJ->y^7-i6 1*»)HttH 

[0 0 5 3] ^l/^T', >77l/ b 7 y— -y^ 7- A 9 1 4ttJ 
50 X^777-A7 l^A"5>XM«2±fc[H]S)^-ti-TX^ 
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Jfe^iSST 4) o 

Co o 5 4] sfcte, xt^Tr-ki i *»fflffiHteia 
»*-S*«k:, «2 0ft»#gt3 4«^TIIttjB*tt 

[0055] ^i/h7v-^7-i,9 i ttwrnimic 

1 fclartEMfil 0 0 0 r pmmmcMMmlfc-Z ItfttfZ 

*gagT 6) 0 
[0 0 5 6] CCT% ±Ea»Tl-T6ICWTH8 

[0 0 5 7] H8te;iVf cfc-Slc, g*igiftr§>aS 

t i (omnicmLT, mmm&mmtfimztirc^m i 

2 te APHIS'* ^12b #HJ*, B^ffla^S 1 1 

[0 0 5 8] #^T\ 9F«^flUt^iK$$n^ffifi 1 

X^r-^-^y h 2 2^W2 1 ^?tlf:)!f7 
XM*g2^(^±tfSo ^com, aih7>X7 7-a 
-^h22 *<JS«i8«#g 3 1 (D& — — ^/7l/ 4 1 ± 
fc^XK«2*»aiLT«lU 2 afrSSE 

ftt*fT^*— V-r-- l±tc^XMffi2^K^ 
«£^S 0 *LT. h7>X77-a->y h2 2 _hf 2 
«I12rt*65B»U ^>t^l2a«S 0 
[0 0 5 9] #^T\ 9—Z/7—7fl/A i wwe— $ 

*»»5»asT i *^frsna 0 ^gtc^-r^a 

^> ^H7VX7^7-A9 lM7XIffi2^j| 
fiB^Iilfi/jLT^KrrSo *nfcfctfc. x*^:/d- 

So 

[00 6 0] fit, ^l/h^V-y^Z-ASSlEl^U 
v* 1 9 5 fc * !> ifcHM X;l/ 9 2 S jH*R 

[00 6 1] #^T\ ffl*aST 2*<*ff<*tl* 0 Jfe 
?\ Sff^SB5 1 <9#U ^vy7-A6 1 tf2f?XJEC«2 

-A±T^yy^6 4lcJ;D*'J^7-A6 ltfT 




1*fJB¥8-2 7 3 2 1 9 

ff^T*U^;^ F6 2at#9XJR462 0*fflfc# 
LST^nSo CcomiT\ IK»[W^ 5 2 OfifFMM^ 
IS/ X;l/ 6 6 5 x/gffi 2 ©gffite&fb-fe y ^ AO 

6 5fe:j:b#y3/y^y K6 2 0»»*BMftu ftS 
H»o»»tfff *>tifc*k:»ft-b y ^i*o«»«#ih« 

[0 0 6 2] ^-o^ Hi OfcijjrrJ;?^ *fi7k/X;l> 

jo So ■?* <Ky i/z/tr/*y F6 2 oM^iEiScojgid^ 

«rrs 0 ^lt, spy s/y^y K6 2onwii*fi : 5. 

[0 0 6 3] #tc, jB«tt^aST 3^»T*rSo C 

C0 0 6 4]fU, X^77»IgT4^fT?n 
So fa?, ^;l/h7y-7^7-A9 ItfJomfiffl^S 

-A7 l^#^^R«2©^L%^^iai(lLT»»U 
20 X^^^n-^7 3tf#^XJgffi2^:gfffilc#LST?> 

tiSo ^^f^s Kite-* 7 2omteigs!i^cj;Dx^^ 

^n-^7 3*HHg^^ft^&x^^>r7'— AffiSi/y 
V^7 5tC t fcDX^^y7-A7 l^)ilWU « 
^lH]^0}gi6Wf^ns^X^^^.n-^7 3*@iE;& 
C/X^777-A7 1 So 
[006 5]^ ^^577-^7 1 ^©KL&tfX 

^777-A±T^';y^7 4tcj;ssi5x^^p r T- 

A7 1 coK^fiH^|i^tcj;t) N X^77D-77 3^ 
^XJK«2^ffi^flLSTTm^B*W±ffii)»ffi©ijfe 
30 J^*ff -So flfSB*«M>«aflk X^77D-77 3^)i 
te&tf»fizk/X;l/7 6^S^Jffi7K^«^f?±U x^ 
^77-A7 1 ^SJmffiH^lHl!6^Si:tfe^ N x^^ 
^n-^7 3 ^p/f^F^^x 7 f ^ y ^i^ratet 

So 

[0066] &^t\ jH»»»E»aaT 5**ffrso 

40 71 TM7j<y X;b 7 7 ^ 6 ii^ XM« 2 coSffi-\co|5E7j< 
<0«»*ff±b^:»»C x M7K««&g(5 8 2 ^M7j<«^g9 

^^ffi^^7j<^ RttB L^e>^;l/h7V-7^7^9 

. [0 0 6 7 ] *I8T**S 1-> W X ha*XH*fr 

agPMl 3Jc**^XJffi«2^#L&^<l^*StKLfcft 
tC, ^7]<cr)#t^0 : ^7l/h^y^.^^7-~A9 l^Sid 

^r#±5^So 

[0 0 6 8] ^;l/h7V-7^7-A9 1 «r*J 

50 W4ateH»S*fc*te, <6j»aaT6U:^T*-y 



-6- 




11 

<Di/VV £ 1 2 a«t5, C<0#c.<»T\ h^VX7 
r-n--y h 2 ZttWhL.XZ—Vy— 7)14 1 ±<o# 

So f IT> F7>X77-ar -y h 2 2lc<fc'9;tf^X 

KMKIStU ±825/+ 1 2 aWIDS. 
[0069] C««fc 5 fc, ±f2# 'J ->vySO*ffi^Xig 

[0 0 7 0] ±fB^->"SU->*X Hcoffl^li. */y-^7 
y^fctt©*;!'* »«-*«©7';b 

[0071] us/'x ha*is*nsfrafcHiiLrtt, 
a, iHisiSH^si i i tm^mi 1 2 tn>&nms 

ftTl^S. ±1EJK«RB*&I 1 IS- &-Vt-7)\/ 
1 2 1 1 2 2 £;ffLTg« 1 2 3 ^01251^^ 

B^n, 2 2^iii 2 3©Ta5tctatte.n^* 
•yyyy^i 2 4 ttc^o^-yx-^n 2 1 tfissj 

1 2 5lCil«S5n. 21 ©KM*-* 1 2 5#SIg 

mm*-* 1 2 5 coi&sfcfwap-r sjiaEWfflnsiss 1 2 9 
^ltjSsis^§§ 1 3 0 tm'm^tixmf&snx^ 

So 

[0 0 7 2] £fc, ±EUS>*h8MJ^&l l 2tt, JH 

«kb#&i 1 1 o±aufcaft«i-5nT*D. &»»>w 

StfX* h U^X h*fW»f SeUfflaffJy'Xrt/ 1 2 6 

[0073] ±ta^^n*ffli/>T7* h uyx vnm. 

1 1 1 to * -1/7—7 to \ 2 1 ±lC;*f 5XJHK 2 *SKH 
HSU lit-f 1 2 5<Dmm\c^K)iJ^^WM2^: 

1 2 6ft»6«»ffl3SaiJ*i±aLT^XJK«2 0«ffi»i: 

[0 0 7 4] ^l/^T\ «*ffi5MM*Jtf9XJtitR2©*ffi 

wnt&mttik. m^<D^m^mmx7j^7.mU2^ 




(7) W m¥ 8-2 7 3 2 1 9 

/2 

« 2 suites #s (.wmw . 
[007 5] fLi, ?-yf-/*yn 2 1 ©mtKjaa 

£r{£T2 -frTmjeofgillHliGj&Kt? # 5 XM« 2 * ®iJ5 
U-^'Xh/XVH 2 7frf,7thUy*Xh 
fcttHi L T ii =7 XWM 2 (D&ffilC 7 * V U- vX h #J6fli 

■rs (u-7xh^^iiS) „ 

[0 0 7 6] *<Dtk. U§<DmffilCffijg.<DVv h 

[0 0 7 7] •?- LI, **^XHtS2©^ffitC^fl7Snfc 

7* hu-^xh«r$asi$-a-5fc«>»c, ?-Vf-7*;H 

[0078] m>x\ ±MZJ3^xmmcmm*mLx 

flying) Lrc'&, mt£uvxhmicttLxi'-*mm 
mwmzm^xffifeiommzmi&Tz tuv^^^vx. 

[0079] ^tc, ±ta**^xn«tc**^xvx^xa 

>zm-rc tic&vwmi"?*. bm±icwa<ouv—7/< 

[0 0 8 0] C£DiJ»xe**ffrStC|SgLTt±, 121 

Bti. h«kb¥isi 3 i tmwm&mi 3 2, stfjt 

^tb^Si 3 3£fre>Ml&21\X^Z<, 

[0081] ±mmmm^m 1 3 1 a, 

^0 ;M4 1 1 4 2 «r^LTtt« 1 4 3 tcmtepl^c 

KBsn, £tt 1 4 2 tstsi 4 3«0T»te»w-&ftfc 
A'^'jv^] 4 4 tic<kD^->'x-7*;U2 l^ggs/j 

^ 1 4 5{Cil^Sn, CflDBifrt-* 1 4 5*^iS 
SBKj^e— ^ 1 4 5coj*ja**iJW-rSitlSfH<Ji»IeI8Sl 4 6 

z-rtLxmm&mmi 4 7 ts^^nx#s^nT^ 

So 

[0082] ±mnmm^® 1 3 2 14, h«^b?s 1 
50 ^n»»6tiT«ii«*tiT^*. cct\ ±es»fa[i: 
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C0 0 8 3] g-fc, ±EJtnaj^ Sl 33^ W;jcU 

-if m<r> is-ifytzfi^zjwM 3 2 ^affi^B^-rs 

tH-r5^46<D7* hf^f^ 1 5 2, 1 5 3tA>5« 

1 7 IckTZ ? tc, ftTIWB^l 3 
* 1 4 5^®J{Cd:<9^XM«2^m^fgM|g|l5)i 

[008 4] #fC, j 4 j ^ElteMfi^ 

if*£-tf\ ^<?34'MllItejiST'^XJl«2^(5]t SS 

WW**, c nfc u— y )tto o i *oei 

*T>K*7*h7--f7^*i 5 2, l 5 3fCJ:t)^n^tl 
[0 0 8 5] Mc, ±fBU^X K/fSSffifC^Lfcilff 

■rstn^k:, *-:/t— xjh 4 1 (osnetA^iSM 

x f-il^gS^gfert-rs GkBKSgp 3) „ 

[0086] f lt> ^xnig 2 vmmimAvn 
>7—7*i 4 1 <D®&m&*m±z*tTmfecoftmtsi 

t>aSP4) 0 

[0 0 8 7] «R,vf, ±BUy-7/^->**|W tt 
- y >nU<D y y *%fat (y .y *ifi) . 

[0088] wy+iits^ uvxhmm 4 

[0089] c^hmim f+WftraLDB^fT-rsk: 

S„ co^^ttflHtm, JlSKM^gi 6 l fcjffl 

1 6 2 i*»6«||«?nT^S. 
[0 0 9 0] ±i2H«t^B?@ 1 6 i tt, 
»17 \ »mi 7 2**>LTfi«l 7 3tegrtg5rjJ6»C 




w 1*^8-2 7 3 2 1 9 

V^5 4 fclCt^-^-r-X/H 7 1 

1 7 5fcjgefsn, c«iftE-ji 1 7 samm 
1 7 5«Mg^»fsjis$ij®iiH]ss5 6* 

7>LTSSfiagSg§§i .7 7 t««StlT«WStlTV>*. 
[0 0 9 1 ] Sfc, ±fBHutoS#gl 6 214. 
#Sl 6 lcD±g(5(cK(tC,nTfe»3, M*$(R**-«M 
*/X>H 78t, +7--7x^^Vh)t*«^-rSl7— 

[0 0 9 2] CCT\ ±C*7--7x^*^h«a, ±|B 

u->"x h«aa©^ntt*i6i±?-a:3ft46toifffi}gttfj 

7*0, ±IB*-v * y x KfSti^ft^ i 7^^"-> a tig 

[009 3] ±fBp< -v+tij^fflgS^ffl^T^mft?^ -y 
20 *MftHHa**fr*-a fctt, H 1 9 fc7Kr«fc 9 jfe 
"fiSSigg^g: i 6 i <oi?-^7---7)\ / 1 7 i ±fc#^ 

*««2**hh£u mm^-$ 1 7 snmmc&Ki 

7k/x;u 1 7 s frt>mi*»tm\,T brnvm* 
ffifrtz (7j<aji@Q 1 ) „ 

[009 4] X^T\ Z-y-r-yfr x 7 , (o^MSt 

»teS«*ifokyX;n 7 8*^M7k^(4tbLTU>7x h 
H^^ffi^Sfe^-Ts (zleiJfeilSQ 3) o 

[0 0 9 5] &lc s ?-Vf- 7;n 7 j ©iHieiig^ 
f£jifclS^ft^5,^+^yxh7X7H 8 0A-c,+t^ 

W^-v^yx h^^-T5ftJ6fcsieifckyX7H 

(7j<)7tiSaQ5) . 
9 [0 0 9 6] ra«fc*->'T— X;l/ 1 7 1 ©EI 

^■bu-*»*asQ6) bftm, u^xhjwsfca 
j^-r* (7K^igQ7) . 

[009 7] f-LT, klBDMR^ -y+Igti^ 

7—7*1 7 1 (D®&m&m±zi£. m&Qvmm* 
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IS 

Q8) o 

[0 0 9 8] 2a>t\ ±fE©&n< fcflMM -y+nuMfflX 

a- -y h l 9 K 9 2. &tf * -Y V -W 1 9 

[0 0 9 9] ±fS l-7y77r-a-7 hi 9 His ^ 

n ; rnii2g'rs<fc-5^{j-?,nfc-w<o5:$it2 01,2 
0 2 ii?xmfc2i)mi£ZK%mmm%!>2 0 3 1 

[0 10 0] CCT\ ±f2Sffi5:ltgP2 0 3tt, ^C9« 
-&SI5 2 0 3 a tCT^tt 2 0 2 IcH^S! Z T?^-r±T75 

ianc»»efiEt«^ffnr*D, flifflsoa^as 2 0 3 b 

ESM2 0 2«(&-a-g|5 2 0 1 a£T3fc$fi2 0 1 (c[g!4<& 
[0101] ±fS* 7+11 92li, ±fflS*'IJHQSft;fc 

s»fBtt*fcu te^zntc-v'TfrmmMmm (n 

Us &m&T-&%m<t--y j yj\<m*3i)$.ftki^ phi 
mk mwm. ftitm, &mm. &&m. Rtf<&&mt 

[0 10 2] ±^> + y-»l 9 3l±, *>y*ii2 0 7 

2 o 5 aw* timtite tix^ s. c to^7K«iF^^is 2 

0 5l±, *7--yxVl/ 2 0 6?:fU Slg->-V 

7-/X;b2 0 6^->-V7— « 1 9 3CD(RiJg(5iC^-a-LT 

9 3rtit:ttzk*«s/+7-«t«ia*ns. 

[0103] ±IB^< ^®ffl^S£^T*8mfi¥;><>y* 

xs^rUff-ratca, 02 nc^-r^afc, %-?mtis& 

2 0 3 <£>«-g-gfi 2 0 3 b \c H=y X/Stg 2/&@^ L h 
7>X77-^7 M 9 1 \C£.K>mm.J377.WM2* 
->+«7-« 1 9 3rtlcSK&LT, *fck«*&#92 0 5 IC 

* (*»aSSR Do 

[0 10 4] h7VX7r-^-7h7 lti 

mwmm. cn e djsmd tfa*3&sftfc* 1 9 2 

rtfctftj* LT, ^Mrt^XWM 2 «= -y 
F*3tcffirIS-ti-Tr.-y^;l/^:Uv ; XhW±lC*ftB2-tirT^ 




(9) mW 8- 2 7 3 2 1 9 

rJO JiSR 2) o COtf, h7yX77-az7hl 
9 1 lc&v#7Xffi&2tZ-y'r}UtemM®mfil-C'±T 

[0 10 5] ±f2£|SH3Uch7VX:7 7-a^ 

-y M 9 1 \CZK>^Wtf ; 7*MM2%:i/W-®\ 9 3 

3) , U^h««E»c^i:fcia»'>5Jf>, -v^frm 

io mmmmtomm^wmLx u-s^x h^satc^tf utg 

[0 10 6] fLT> ±E*»5ii^O*aftfe:J:0*i: 

±«>a:T*a»*fT5 c«aftaiaR4) . 

[0 10 7] f l/T> ±fB©*y*IfijWK7Lfcft 

* j r>mzmm?% c t <£ 9 , - -y ^;uvx ^ 

[0 10 8] ^<?D^ ±IB«fifHH^a-feXtf»TLT 
30 [0 10 9] CCX\ ±MZIJ?MV?WiZft]-bX\cl3^X. 

&jLmizxi%mfr(om£*&fi i f££.Lrcm&ic-3^xw. 

[0 110] ft-T, sK'JS/V^RtfiJHtXa, Uv'Xh 

a*xs, st/7j7X7x^is*^^ft, israT - 

^7*xa, ^P(§^Sf • b-^X HilSiJ^xa&a-A-y^^ > 

^ta, ^xs^seii^^xs^iHT Lfcatf^B^a 

[0111] ^ LTx *u->v^xasa*i5fe^xatco 
a^5l£L7 v cli-&, HI 2 2»c^-r«k?k:, 9J>&»^Mtt 

aK^5xjg«2A^^ I aT'fe5t ! i!ijK*n, 
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co 1 1 2] ±mimT-sktLTit, &mm~f 
to i 1 3] co %m<$i,c, 3--4fff%mmm<Dim 
[0114] (2) Maftc, mmtt^MikvT&tf'i. 
coils] (3) mm^ic m^WiftM^xt^ytt 

[0 116] (4) M81«7^fax-^l;:^ 10 

[0117] (5) ^mmmowmmLXLu^v 

[oils] ii^';-»ir-sy^igicw 

mm<vimtim± lt ±mjj?xmm 2 v^z-fernm 
w±^s*nfcii-a-ic*5^Tt. ±mtmmic mm* 

[0 119] T&fc-t^ ^S^iS^JiieT 5 05H?t 
fc^LT, ia^^©*ff^. JifESRMl 3 (L^X 
h^XS) te^XHffi2^#-T5^ «7;l/h^V 

[0120] oAK»&nM2ne. 

[0121] Sfc, <6«KaaT6*««FTUT*-V7— 
^1/4 ltffltihLfc&Jc, S lCfe( / -.TW^^tS«i<3Dft 

g vrm& & ms m v -> v »»na**fT 

SXfESBM 1 2«->f^l 2a fffflZ. #7X1 40 
[0 12 2] S(c«V>T»f«%»«WIOf^Mfl(±d!)|g^ 

frzwvmmxv ^^VRuwftxmzmfiu ng7 

[0 12 3] jK'J5/y^lA^7Lfttt, m^O- 

««fiww±*9x««2*«swsti*i: x mmu?xi% 



I 




) #H¥ 8-2 7 3 2 1 9 

/(? 

[0 1 2 4] *CT% ±ffi©«fc5fC-^B#H«±#7X 
SSztfMStiftfctlc, S^**^XM|g2{cftll^F 
Jft tffS£ L fc «D t WT £ £ t fflbb X S S T'£ 3 t 

fclft3 0 

[0 12 5] MiA^TL-ftit, fffi£<9- 

[0 1 2 6] *CT\ ±IB©J:-5»C— S^H«±**-7X 

ufc & © t WW*- a c t «*s»ts^ -p* s t 
t t'«t (? , *7xns 2 ©ssBtfcigtfma-r a c i; ic^ 

[0 12 7] Sfc, U->'X hi*lSto^Tti N 02 
[0 12 8] ( 1 ) Mfflcf tc, a-lfA^fflSSBOD^ 
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